To accomplish this, a Treatment Effects Model (TEM) is employed to simultaneously estimate producer incomes and program participation functions, correcting for the potential presence of selectivity bias through the correlation between the errors of both functions. The results indicate that farmers of greater age present a higher disposition to participate in the program, but their interest decreases as their age increases. Additionally, producers who are acquainted with and evaluate the financial cost of credits as well as those producers whose income comes mainly from their land, who are landowners, present a greater family size and work greater land surfaces, present a greater disposition to participate. The results also indicate the existence of selection bias due to the nonrandom participation of farmers in the program. A negative correlation between the error terms of the per hectare agricultural income and participation function is observed. This implies that Ordinary Least Squares (OLS) underestimates the true effect of the program, because it omits the different initial situations between the treated and control group, situation corrected by the TEM estimation. In addition, the results indicate that there exists a positive and significant difference in the per hectare agricultural income between both groups in favor of the participants of the Credit Programs of INDAP, thus the Credit Program presents a positive impact on producer income levels.
Introduction
In Chile, as well as the world, an important discussion has arisen in regard to the effectiveness of programs and public policies oriented to overcome rural poverty. Among the main types of programs developed and implemented in recent decades are food subsides, money transfers, infrastructure investment and self-employment, with credit and technical assistance within the last category. All these instruments are oriented to reduce home vulnerability which is under the poverty line or close to it.
Regardless the efforts in regard to the resources oriented to these programs, the results are not as expected, partly due to the temporary solutions offered by the aforementioned instruments which do not allow effective reduction of rural poverty (CEPAL, 2005) . The non-accomplishment of expected results has promoted a change of approach in regard to the public administration, from an administration centered on inputs, understood as the control of budget resources and investment according to the established regulations and processes, to an administration based on results and centered on the effects created by government interventions. Thus, it is strongly necessary to undertake impact assessments to measure the changes in the individuals' welfare levels attributed to a program or to a specific public policy.
Microcredit in the agricultural sector, has presented a lower development than in the urban world due to specific characteristics of this sector. In addition, characteristics of the agricultural and rural sector, such as the development of informal markets, the lack of commercial references or history of commercial compliance, absence of accounting, lack of properties, record of sales and incomes, among others, worsen this situation.
This has caused a shortage of private financing for small farmers, and, thus, the State has taken an active role in providing this service with credits granted directly to small agricultural producers through INDAP.
The credit policy of INDAP indicates that the credit given to small agricultural producers is a productive instrument focused on the development of agricultural productivity, in order to reach economic, social and technological development (INDAP, 2004) .
There are different methodological designs for an impact evaluation of public programs. The quantitative methods of evaluation use the comparison technique to determine the causality between the intervention of the program and the changes experimented by the beneficiaries, where answering the question of how the beneficiaries would have been if they had not participated in the program is essential in this approach.
This question cannot be answered with the information available, since it is not possible to observe the characteristics that a person would have had if they had not participated in the program. Due to the aforementioned, it is necessary to build a counterfactual scenario based on a group of people with similar characteristics to the people who have participated in the program, generating what is called a control group, measuring the impact through the comparison of both groups according to specific variables of interest.
On the other hand, it is important to point out that the group of participants in the program is not the result of a random selection process, and, thus, a selection bias is characteristic of this group if it is not controlled. This selection bias leads to an under or overestimation of the impact of the program, regardless the identification of a control group of similar observable characteristics.
Therefore, the objective of this research is to identify the participation determinants in the Credit Program of INDAP, to clarify the existence or inexistence of selection biases between beneficiaries and non-beneficiaries of the program and to estimate the impact of the program on the per hectare agricultural incomes of the beneficiaries. Thus, a Treatment Effect Model (TEM) is estimated to assess the impact of the program on the per hectare agricultural incomes of the credit program participants.
The document is divided in four sections including this section. The second section describes and explains the methodology used and the reason of its application, and presents the descriptive statistics of the data used. The estimations corresponding to the participation determinants, selection bias and impact of the program are presented in the third section. Finally, the conclusions of the study are presented.
Materials and methods
An impact evaluation is a study intended to measure the changes in individual welfare which may be attributed to a specific program or policy (Banco Mundial, 2003) . The impact of the program is given by:
where Δ i represents the impact of the program on the person i, Y 1i is the result variable representing the income in the treatment status and indicating the conditions reached by the individual participating in the program, and Y 0i represents the income that the same individual might have reached in absence of the program. Therefore, the impact of the program expressed may not be observed directly, as only one of two conditions is observed for each individual in a specific moment. In order to carry out this evaluation, it is necessary to consider the use of a control group of similar characteristics to the treated group, which is called counterfactual scenario.
In general, the participants of a program respond to some criteria of selection or specific characteristics that make them different to the control group. It is necessary to control for this selection bias in the impact evaluation of a program. The use of Sample Selection Models or Models of Selective Truncation, from which the Treatment Effect Model (TEM) derives, corrects this problem by the inclusion of a participation function (Heckman AND Hotz, 1989 AND Heckman, 1997 . The use of the TEM to estimate the impact of the Credit Program of INDAP is justified on the information available and the specific characteristics of the program.
The TEM is an extension of the model of sample selection developed by Heckman (1979) which is intended to correct the sample truncation by a function expressing the participation of a specific program, generating the following expression (greene, 1999):
where Y i is the per hectare agricultural income of the i-th individual, X i is a vector of observable characteristics of the individuals from groups with and without treatment, b is a parameter to estimate, α is a mean effect of the 
where W i is a vector of observable characteristics determining the participation in the program, γ are parameters to estimate and u i represents the conjoint of non observables characteristics of the participation function.
The sampling decision rule (2b) mentioned
, therefore, the conditional mean of e i is not zero. In order to solve this problem, the TEM model introduces the Mill's inverse ratio (λ i ) in the per hectare agricultural income function, which reflects the probability that the i-th individual participates in the program controlling the effect of sample selection (Heckman, 1979 (Heckman, , 1997 .
Under the TEM model, the difference in the expected per hectare agricultural income between the participants and non-participants in the program is:
If the correlation (ρ) between the errors of the per hectare agricultural income function (e i ) and the participation function (u i ) is equal to zero, that is, if there is no selection bias, the estimation of the difference in per hectare agricultural income simply involves the estimation of α with Ordinary Least Squares (OLS).
The TEM requires the previous identification of the attributes defining the participation in the Credit Program of INDAP, whose influence in the per hectare agricultural income function is through the Mill's inverse ratio. 
Results and discussion
The survey applied collected information regarding sociodemographic information of the user, descriptors of productive activity and agricultural and non-agricultural incomes. Information related to the continuous variables used in the study is presented in Table 1 . The variables age and size of the family group present similar behavior in both groups, unlike land surface, where the participants in the program exceed non-participants by two hectares on average. In addition, a higher data dispersion of the untreated group land surface is observed. In this regard, it is important to point out the fact that the total number of observations is lower than 1,510, because some variables do not present values for all the observations, and the descriptive parameters are estimated with the total number of observations with complete information. Table 2 shows the behavior of the variables educational level and land surface that farmers have at a national and regional level. More than 50% of the farmers of the total sample have incomplete elementary school, followed by complete elementary school, with almost 70% of the sample in both categories combined.
In the Third Region, the total of farmers with incomplete and complete elementary school does not exceed 50% of the surveyed group, distributing a higher proportion in the categories of complete high school and higher education. It is a totally different scenario in other regions since both categories exceed 50% of the sample.
At the national level, the average surface in hectares of land does not show significant differences according to the educational level of the farmers. This ranges from average 6.2 hectares for those who indicate an absence of formal education, to 9.8 hectares for those who have reached a higher education. However, there are uneven situations within each Region. For example, the largest surfaces in Regions vIII and IX are owned by farmers with higher education, while the farmers in the vI Region, both without education and with higher education have the largest land surfaces.
In addition, variability in land size per Region is observed. In this regard, farmers of the X Region present the highest average of hectares, reaching 15.6 hectares, while the opposite occurs in the Iv Region, with 1.2 average hectares per farmer.
There is a positive relation between the educational level of the farmers and their annual agricultural incomes. Farmers with more years of formal studies present higher annual agricultural incomes. This relation is clearer in the group of farmers participating in INDAP compared to the group that do not participate. In regard to the origin of the incomes, the data indicates that for farmers who are customers of INDAP and for the control group, land represents their main source of income.
The estimation of the participation model is presented in Table 3 . The estimation is made with 1,353 observations, which corresponds to the total number of observations with complete information for the variables considered in the (Table 4) .
Age and family size are the unique personal characteristics discriminating who participated in the program. In regard to age, the results indicate that the higher the age, the more possibility to request a credit; however, this marginal effect decreases. The variable "size of the family group" (tgfamiliar) is significant in explaining the participation in the program with a 95% confidence level, where the farmers with more numerous families are more interested in requesting a credit.
With regard to the category of physical and productive assets, land surface (ha) is a significant variable with a 99% confidence level in explaining the participation in the program. When land surface is increased, the probability of participating in the program increases as well. On the other hand, land ownership is a determinant participation variable, as it is a significant variable with a 90% confidence level; being an owner of agricultural land increases the probability of participation.
Within the category of administrative management, the two variables are significant with a 99% confidence level. The artificial binary variable "cost evaluation" shows that the farmers with higher probabilities of requesting a credit are those who evaluate the financing cost involved in the credit before requesting it. This higher predisposition or interest from participating farmers may be related to the knowledge of how in general the financing systems works, perhaps they have previous experience or they have been informed in INDAP offices. This situation is reflected in the fact that around 70% of the approved credits by INDAP correspond to old clients, that is, they have requested a credit and know the system.
Within this category, the variable "main source of income" (fuenteing) also results significant at a 99% confidence level. This is an artificial binary variable discriminating in favour of those whose main source of income is the land. This would indicate that the program might be applied to those who are effectively complying with one of the conditions necessary to be IN-
DAP clients, according to its Organic Law (IN-DAP, 2004)
The results of the estimation of the agricultural income per hectare with the TEM model (equation 2a) are presented in Table 5 , where the per hectare agricultural income has been modelled based on the following variables: a) program (prog) takes the value of 1, if the farmer participates in the program, and 0, if he does not, b) educational levels where the incomplete elementary school is included (edubasicaincom), complete elementary school (edubasicacom), incomplete high school (edumediaincom), complete high school (edumediacom) and higher education (edusuperior), c) gender, that takes the value of 1 if it is about a man, and 0 if it is about a woman, d) land size (has and has 2 ) (ha 2 was included in the model so as to allow for non-constant marginal impacts of the surface on the per hectare agricultural income), e) from the III to the X Region, where the Region 13 corresponds to the Metropolitan Region and f) the variable ethnic group that takes on the value of 1, if the farmer belongs to some ethnic group and 0, in an opposite case. The number of observations considered in the estimation of the equation 2a is 1,183, which corresponds to the total number of observations with complete information, for the variables considered in the TEM model. The participation function in INDAP is included in the TEM model with the variables that were significant in the Probit model previously estimated.
The results indicate that the participation in the INDAP program is significant in explaining the per hectare agricultural income with a 99% confidence level. The positive sign indicates that the Credit Program of INDAP has a positive impact on per hectare agricultural income. That is, small farmers who are beneficiaries of the Credit Program of INDAP reach higher levels of per hectare agricultural income than small farmers who are not beneficiaries of INDAP. This result is coherent with other studies that show that the participation in INDAP contributes to intensify agricultural production, by increasing the use of inputs and agricultural family labor, which results in a significant increase in agricultural income of small and medium farmers (Comisión Interministerial de Fomento Productivo, 1998; Edmonds, 1998; López, 1996; World Bank, 1994) .
On the other hand, with regard to the determinants of per hectare agricultural income, results indicate that the binary complete elementary school variable is significant with a 95% confidence and the levels of incomplete high school, complete high school and higher education are significant with a 99% confidence level, indicating that, per hectare agricultural incomes increase with higher education. The level of incomplete elementary school is not significant in explaining per hectare agricultural incomes. These results are coherent with López (1996) results, which concluded that there is a strong causality relation between school level and incomes. His results indicate that the access to at least some high school and higher education are important factors associated to the highest per hectare income levels; however, the access to elementary school has no effect on incomes. In fact, the access to elementary school, without a complementary high school, does not exert a significant effect on income.
The geographic location of the producer's land is significant in explaining the per hectare agricultural income with a 95% confidence level. Agricultural lands located in the Iv and v Regions present higher incomes than lands located in the III Region, with a coefficient 0.93 and 0.57, respectively, while other regions present lower levels of per hectare agricultural income levels, compared to the III Region. This is coherent with the results obtained by the Comisión Interministerial de Fomento Productivo (1998), which found that participation in INDAP increases the agricultural incomes of small producers, but this impact is differentiated by regions.
The size of the land is a significant variable with a 99% confidence level. The marginal effect of this variable, measured in the mean values of the land size, is negative, which indicates that the farmers working in larger lands generate a lower per hectare income. This effect decreases as the surface is larger and, in fact, the marginal effect is positive for lands larger than 110 hectares. This is not coherent with the findings of López (1996) who found that the elasticity of land surface, with respect to income, is 0.07, which suggests that for an increase of 10% in land surface, income increases, on average, in 0.7%. It is noteworthy to mention that the study by López (1996) uses per capita income, while the present work uses the per hectare agricultural income; therefore, they are not directly comparable. Thus, the impact of the surface on the agricultural income per hectare requires deeper research and study.
These results are coherent with the results obtained by Edmonds (1998) who conducted his study with panel data from 250 small farmers in the province of Ñuble, who were surveyed in 1987 and again in 1995. The data allowed the comparison of small beneficiaries and nonbeneficiaries of the INDAP program of technology transference (PTT) through time. Edmonds (1988) concluded that the participation in the INDAP program has had a positive and significant effect on the agricultural and family incomes. The program motivated small farmers to adopt nitrogen fixing legumes, but without significant impacts on yields or on the probability that small farmers use certified seeds or apply fertilizers. The main mechanism through which INDAP programs increased agricultural incomes was through an intensification of agricultural production.
Another study by the World Bank (1994), which was part of a strategic review of the rural and agricultural sectors, found that the annual income of INDAP participants, in a Region characterized by low family incomes and a high incidence of rural poverty, was US$ 1,200 higher than the annual incomes of the small producers who are not participants.
The study of the Comisión Interministerial de Fomento Productivo (1998) also found that the impact of participation in INDAP on family in-come was very low or null in the cases where the agricultural income represented less than 50% of total income. This is associated to zones where there are only a few agricultural alternatives of development. In this regard, it is important to point out that income provided by agricultural activities represents less than 50% of the total household incomes in more than 50% of the agricultural producers with between 2 to 12 hectares of basic irrigation (Echeñique and Romero, 2009 ). This result supports the focalization of the Credit Program of INDAP in those exploitations where the main source of income comes from agricultural exploitation.
The qualitative evaluation of the INDAP impact on incomes made by MIDEPLAN (MIDE-PLAN, 1994) found that the impact depends on the incomes of small farmers. For example, 46% of the small farmers with high incomes think that participating in INDAP increases their incomes, while only 22% of small farmers with low incomes consider that their participation generated higher incomes. Therefore, INDAP effects on income depend on the initial level of incomes of small farmers.
On the other hand, a study conducted by López (1996) , based on a survey of approximately 1.000 small farmers, concluded that INDAP had a significant impact on the per hectare productivity, total production, proportion of total income from agriculture and the proportion of total labor that the home owner assigned to agricultural activities. However, the same study concluded that in 1994, the total per capita income was not affected by the participation in the program. The author suggests that the increased productivity per hectare is offset by the reduction of non-agricultural income, and also because the increased production occurs in less profitable crops.
In addition, this result is compatible with the results found by López (2000) in an evaluation of INDAP´s impact on the income of small farmers. Although the same study also found a positive and significant impact of INDAP programs on agricultural production, there is not a clear impact on total income of the homes and states that a possible explanation is the deviation of human resources from the generation of nonagricultural incomes, an increase of the production costs and a bias to less profitable crops. However, at least and with regard to the impact of the agricultural credit program, INDAP programs would increase agricultural incomes, opposed to the suggestions from López (2000) , where a possible selection bias in the income equation is not considered.
Furthermore, belonging to an ethnic origin negatively affects per hectare income with a 99% confidence level. On the other hand, the variable gender of the home owner is not significant; therefore, per hectare agricultural income is not affected by gender.
The variables age, squared age, hectares (ha), evaluation costs and main source of income are significant in the program participation probability with a 95% confidence level, showing coherent results with the estimation of the Probit model, while the ownership and the size of the family group are not significant.
Additionally, the r, s y l values are presented in Table 5 . The r coefficient indicates the correlation between the error term "e i " of the result equation (2a) and the error term "u i " of the participation function (2b). The results indicate the presence of bias by autoselection, because the coefficient value r is negative and significantly different from zero, with a 99% of confidence level. This implies that the impact of the INDAP's Credit Program cannot be estimated through Ordinary Least Squares, as the presence of autoselection bias generates biased parameter estimates.
The results of the estimation of equation (2a) are shown in Table 6 compared with Ordinary Least Squares (OLS) estimates, with 1.257 observations, corresponding to the total number of observations with complete information. First, it is important to state that the estimated OLS coefficients may not be interpreted, because they are biased estimators due to the presence of autoselection bias. Nevertheless, it is noteworthy to indicate that the parameter estimate signs are coherent with the results found with the TEM estimation. As pointed out previously, the existence of a negative correlation between the error terms of the income and participation functions, leads to an underestimation of the program's effect on per hectare agricultural income estimated with Ordinary Least Squares (OLS), because it omits the uneven initial situation between the treated and the control group, which is corrected by the TEM estimation.
We may conclude from the results obtained in this research that the participation of the beneficiaries in the Credit Program of INDAP is determined by age, the evaluation of financing costs of a credit, incomes mainly from land work, land property, land surface and the size of the family group. From this result, the evaluation of financing costs, main source of income and hectares are the most robust variables, as they maintain their significance for different model specifications and the fact of being an owner and the evaluation of financing costs are most relevant variables in the definition program participation.
The results of the TEM model indicate the presence of autoselection bias, because the r coefficient measuring the correlation between the error term of the function result "e i " and the error term of the participation function "u i " is negative and significantly different from zero. Consequently, we may point out that the per hectare agricultural income is not independent of the program participation decision. Tratamiento (MET) que entrega en forma simultánea los estimadores de la función de ingreso y la función de participación, midiendo el efecto del programa y detectando la presencia de sesgo de selección a través de la correlación entre los errores de ambas funciones. Los resultados señalan que los agricultores de mayor edad presentan una mayor disposición a participar en el programa pero cuyo interés decrece a medida que su edad aumenta, además, presentan mayor disposición a participar aquellos agricultores que conocen y evalúan los costos financieros de un crédito, los productores cuyos ingresos provienen principalmente del predio, los propietarios, los agricultores con un tamaño familiar más numeroso y aquellos que explotan mayores superficies. Lo anterior entrega una primera señal de la existencia de potenciales sesgos de selección, resultado de la participación no aleatoria de los agricultores en el programa y que diferencia a los participantes en el programa del grupo de control. Se observa la existencia de correlación negativa entre los términos de error de las funciones de ingreso y participación. Esto indica que los agricultores que participan en el programa presentan características no observables que los diferencian del grupo de control, y que determinan a su vez una mayor propensión a participar en el programa afectando el ingreso. Esto tiene como consecuencia que el efecto del programa en el ingreso estimado con Mínimos Cuadrados Ordinarios (MICO) subestima el efecto del programa, debido a que omite la situación inicial dispar entre los tratados y el grupo de control, situación que es corregida por la estimación realizada con MET. Se concluye además que la diferencia en el ingreso estimado entre ambos grupos es positiva y significativa en favor de los participantes del Programa de Crédito de INDAP, teniendo el programa un rol más preponderante en agricultores que trabajan con menos hectáreas y poseen menos educación formal.
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